Learning Curve for Robot-Assisted Minimally Invasive Thoracoscopic Esophagectomy: Results From 312 Cases.
Thoracic laparoscopic robot-assisted minimally invasive esophagectomy (RAMIE) was developed in 2003. RAMIE was shown to be safe and oncologically effective. The aim of this study was to assess the learning curve and the proctoring program for a newly introduced surgeon (surgeon 2). The "learning curve" was defined as the number of operations that must be performed by a surgeon to achieve a steady level of performance. Measures of proficiency to describe the learning curve of the proctor and the newly introduced surgeon 2 included operating time, blood loss, and conversion rates and were analyzed using the cumulative sum method. Results of the newly introduced surgeon were compared with the proctor in the same period of time. The proctor performed 232 of 312 procedures (74%) and surgeon 2 performed 80 of 312 procedures (26%). The proctor reached proficiency after 70 procedures in 55 months. The structured proctoring program for surgeon 2 started with 20 procedures as assisting table surgeon, followed by 5 observational and 15 supervised cases. Surgeon 2 performed at the same level as the proctor concerning operating time, blood loss, conversion rates, radicality, and complications. For surgeon 2, the learning phase of thoracic laparoscopic RAMIE was completed within 24 cases (15 supervised and 9 independent cases) in 13 months; a reduction of 66% in the number of operations and a reduction of 76% in time, compared with the proctor. The learning phase of thoracic laparoscopic RAMIE consisted of 70 procedures in 55 months. A structured proctoring for RAMIE substantially reduced the number of procedures and time required to achieve proficiency.